This paper evaluated performance of private sponsor's in implementing piped water supply schemes through partnership approach in rural villages of Bangladesh. Structured questionnaire were administered and collected data by using an interview method from 21 scheme mangers. Collected data were analyzed using descriptive statistics. Time, cost and efficiency were used as evaluation criteria for both implementation and operation period. The study findings revealed widespread incompetence of sponsors in preparing project proposals. Time spent for construction shows 19% (4 sponsors) complete earlier than planned/required completion period; and 29% (6 sponsors) within the stipulated time whereas, remaining 52% (11 sponsors) with some delay. 5% (1) sponsor started commercial operation with 100% connections whereas, 10% (2), 25% (5) and 15% (3) commissioned the scheme with 60%, 50% and 40% of their target connections. 35% (7) of the sponsors operated their schemes with profit. This planning and management approach may be suitable for implementing sustainable rural piped water supply schemes in countries with similar context like Bangladesh.
Introduction
In developed countries water service providers are serving in a number of institutional modes: either privately or publicly owned, operating at a local, regional or national level (Foxon et al., 2002) . However, in Least Developed Countries (LDC) such as Bangladesh, providing rural water supply through private entities is relatively new. Recently the Government of Bangladesh started to set up rural piped water systems in rural villages. These systems sustainability depends on investment modality, innovative institutional management, and skill operation, and maintenance. Only a few pilot schemes have been implemented, mainly through government agencies with either government or donor funding. But to expand the rural piped water supply (RPWS) facility in a large number of villages is not possible for government due to lack of funding. But over the last decade, due to scarcity of public funds for infrastructure development, many countries welcomed private sector entities to enter into long-term contractual agreements as investors, builders, or operators of utility service projects (Grimsey & Lewis, 2002) . Private operators are involved in rural water supply in the form of delegated contracting through PPPs (Lockwood & Smits, 2011) . It is assumed that private entities can improve the management as they can invest capital to improve infrastructure, improve system performance, reduce water rates and more responsive to consumer needs (Cardenas， 2011). The scope of private sector participation in water supply services includes service management to Build, Operate and Transfer (BOT) (Tayler, 2007) . Such Public Private Partnership (PPP) in rural water supply is a new concept in Bangladesh. A few rural piped water supply schemes are implemented through PPP, which creates an avenue for channeling private fund to produce public goods and commercial management to ensure sustainable water supply. Scaling up implementation of any model should only be done after prudent evaluation, to identify approaches which are socially acceptable, technically feasible, environmentally sound and financially viable for long term sustainability (Ibrahim, 2004) . However, a few empirical evidence of private sector success in managing piped water supplies in rural areas challenging commercial prospects of RPWS (Kleemeier, 2010) . So, for smooth running of RPWS requires new institutional, management, operation and maintenance model (Kamruzzaman et al., 2012) .
The article evaluated the performance of sponsors (local NGO/Firm) as a provider of rural piped water supply in www.ccsenet.org/mas Modern Applied Science Vol. 8, No. 1; 2014 relation scheme development, cost control, target achievement towards sustainability.
Background
Bangladesh is the most densely populated country in the world where 117.4 million (72% total population) lives in the rural villages (BBS & UNICEF, 2009) . About 81 percent have access to an improve source of drinking water. An estimated 12.6 percent of the total populations are exposed to arsenic contaminated water. However, lack of appropriate water options is one of the main barriers to the supply of safe drinking water to the people who are exposed to the risk of drinking arsenic-contaminated water in Bangladesh (Hoque et al., 2004) . Different types of non chemical based (Deep Tube Well, Dugwell, Pond Sand Filter, and Rain Water Harvesting) and chemical based filters were tried for supply of arsenic-safe water. However, considering densely populated settlement in rural villages, piped water supply systems developed based on deeper ground water source emerged as a safe and viable mitigation option for rural areas. Although at present piped water supply coverage of rural areas is not remarkable, only 1% of total rural population (WHO & UNICEF, 2013) , it is anticipated that a large number of rural population will use piped water supply in the coming days (GoB, 2005) . While most of the pilot schemes (102 nos.) were developed by government through its line agencies and operated by communities i.e. water and sanitation committees (DPHE & JICA, 2008) , only a limited number of schemes (27 nos.) are developed jointly and operated by private sponsors/operators (DPC, 2010; Kamruzzaman et al., 2012) . Such models draw largely on the success of small scale private operators in mobilizing resources. It supports private sponsors' planning, implementation and management of rural piped water schemes with capital grants, to ensure access for poor households.
Bangladesh Water Supply Program Project (BWSPP) has piloted innovative service delivery models in rural piped water supply and innvolved private sponsors, which demonstrated significant sector advancement. The project demonstrated rural piped water supply schemes in PPP mode involving partnerships between community and local private sponsors, partial private financing and risk taking, and long term operations by local operators. A nascent small-scale private industry has emerged to support rural piped water supply systems. BWSPP has established 21 innovative PPP village piped water schemes, which serve about 106,000 people, demonstrating the successful development of innovative water services delivery models and arrangements (DPC, 2010) . The project has also provided some valuable lessons which may be helpful for planning future rural water service delivery interventions.
Scheme Development Process
Scheme development follows four distinct steps: i) development, planning, and design; ii) implementation and construction; iii) commissioning and operation; and iv) hand-over. Sponsor plays an important role in all phases of the project. It selects scheme location, prepared feasibility study report to business plan activities started from scheme planning, design and scheme implementation with partial capital cost sharing. Then sponsor will operate the scheme until their recovery of capital cost with its profit. Table1 shows responsibility of sponsor starting to end-up of the project.
Table1. Shows the activities of sponsors in project life cycle
Scheme phases Sponsor's Activities
Planning and design  Site selection  Pre-feasibility study  Feasibility study  Project proposal-cum -business plan  Getting approval from project authority 
Scheme Proposal Preparation
Selected sponsors prepared the scheme proposal following three steps. These are, namely, Inception reports (Pre feasibility study report), Scheme proposal part-I (Feasibility study report) and Scheme proposal part-II (Project proposal-cum-business plan). Sponsors are entirely responsible for preparing all these reports, which they do by engaging qualified personnel. Among them project proposal-cum-business plan guide the sponsor from implementation to long term operation of the schemes. A brief description of project proposal is given below:
Scheme Proposal Part -II, includes a technical description of the water supply unit; detailed engineering design including cost estimate; construction program; a financial plan with O & M costs and tariff projections; environmental and social impact mitigation program; a scheme management plan and institutional arrangements. In addition to the above, it includes the number of households agreeing to take connections, a plan for serving poor and vulnerable households, customer agreements, upfront contributions, and a CBO formation and service agreement. Project Proposal Part-II is treated as a business plan for the sponsor and a guide to the long-term operation of the scheme. Financial aspects of the business plan cover cost analysis, investment plan for implementation and operation. Tariff assessment and setting, affordability were checked. Based on fixed assets schedule considered depreciation and prepared projected income statement, cash flow statement and net present value, internal rate of return, cost benefit analysis, breakeven analysis, and sensitivity analysis for assessing financial viability of schemes. The scheme management plan and other contractual obligations are presented in detail in the business plan. From scheme implementation to operation and maintenance, all things are clearly defined in the Project Proposal Part-II.
Scheme Implementation
After approval of the Scheme Proposal Part -II, BWSPP and the sponsor signs a construction agreement defining mainly the (i) rights and responsibilities of parties, (ii) completion time, (iii) construction and supervision requirements, (iv) approved scheme cost, (v) grant condition, and (vi) disbursement criteria. The scheme implementation is guided by the grant agreement, which sets forth the plans for long-term operation and maintenance also.
Scheme Operation and Maintenance
The sponsor (NGO/Firm) is the sole authority responsible for long-term operation and maintenance of the scheme. In the scheme implementation, the sponsor is also financial partner of the Government. The Government, through project BWSPP, provides 70% of the scheme's cost; and the sponsor and community manage the remaining 30%. At the scheme level each sponsor sets up a Community Based Organization (CBO) and a scheme general management team, which includes a scheme manager and a pump operator. Scheme managers and pump operators are salaried employees who are employed by the sponsor. The sponsor must meet the operating expenses, such as the salary of the management team, electricity bill, and routine maintenance service charge or profit of the sponsor from collecting the water tariff from the beneficiary households.
Methodology
This study used the data, which was collected by Development Planners and Consultants and compiled in the project completion report of BWSPP (DPC, 2010) . Data were collected through structured questionnaire using an interview method from the scheme mangers of 21 schemes constructed by BWSPP. Descriptive statistics were used for data analysis. Performance of sponsors was evaluated based on time taken for proposal preparation, scheme implementation, and efficiency in scheme cost control. In the operation phase time taken to achieve the targeted number of connections, revenue collection, and scheme profitability were taken as performance indicators.
Major Findings and Discussions

Proposal Preparation Capacity
Project management performance is usually measured in terms of time, cost, and quality of the project which is implemented. Study results showed that sponsors take abnormally long periods to complete their project proposals. The project proposal preparation, submission and approval process took minimum nine to maximum 22 months. The study findings revealed widespread incompetence of sponsors in preparing project proposals. It is may be due to unavailability of technically skilled personnel of sponsors or inadequate guidance from the monitoring authority, BWSPP.
Scheme Construction
Sponsors were found to be very active in scheme implementation. According to the project guidelines, sponsors www.ccsenet.org/mas Modern Applied Science Vol. 8, No. 1; 2014 have to complete their construction works within eight months. Sponsors completed construction within a minimum of seven months to a maximum of 19 months, with an average of nine months. 19% (four sponsors) completed construction earlier than planned/required completion period; and 29% (6 sponsors) completed the work within the stipulated time. The remaining 52% (11 sponsors) completed construction with some delay.
Scheme Cost Control
Sponsors controlled their scheme costs vey effectively. Among the 21 schemes, 29% (6) were implemented at a cost below the estimated budget. On the other hand, 29% (6) completed the construction exactly within the approved budget. Only 5% (1) of the sponsors exceeded the approved estimate. This excellent performance of cost control is due to Output Based Aid (OBA) disbursement of 70% grant amount, which ensures keen financial monitoring from project authority. Moreover, the financial participation of the sponsors in scheme construction makes them very conscious about financial matters and likely to meticulously control the expenses, in order to reduce their financial burden.
Connection Target Achievement
Sponsors showed remarkable achievements in creating beneficiary house connections. Within a short period of commercial operation 5% (1) achieved 100% of the planned connections. 10% (2) of sponsors connected more than 60%; 25% (5) managed more than 50% of their target number of connections; and, 15% (3) sponsors connected more than 40% of their target. The remaining sponsors are increasing their connections day-by-day. Whereas, the previous study reported that out of 120 rural piped water supply schemes 79 (64%) schemes started its operation with less than 20 house connections in which 94% of the schemes were managed by community (DPHE & JICA, 2008) . This study results clearly favors sponsors management over community management for RPWS.
Financial Features of the Schemes
Financial viability of the scheme depends on the number of house connections and corresponding revenue collections. Data collected on monthly revenue and expenses for each scheme on the month of September2010 showed 35% (7) of sponsors running their schemes at a profit (DPC, 2010) . This is really an encouraging feature for this new water service delivery model in rural Bangladesh.
Conclusions
Sustainability of rural water supply is the over-arching issue in the water supply sector. Especially in developing countries a number of different approaches are being tried as means to this end. Application of PPP in the rural piped water supply is a recent one. Involvement of NGO in rural water supply in scheme planning, designing, implementing and long term operation and management is in the pilot phase in Bangladesh. Preliminary results showed sponsors are weak in preparing technical proposals but effective in scheme implementation. It is too early to comment on management capacity of the sponsors, as operation and management activities have not yet gone on for a long enough periods. But the initial achievement in reaching house connection targets and corresponding revenue earning is noteworthy. Capacity building of the sponsors and relevant stakeholders is recommended to further improvement of the performance of all concerned parties. Success story of PPP management model for rural piped water supply may emerge it as a potential social business model in rural areas of developing countries such as Bangladesh. Well planned research, therefore, is required for elaboration of knowledge in this infant sector.
